(12) 



UK Patent Application „„ GB „„ 2 172 541 A 



(21) Application No 8524995 

(22) Date of filing 10 Oct 1985 
(30). Priority data 

(3D 8507517 (32) 22 Mar 1985 



(43) Applicati n published 24 



(33) GB 



(71) Applicant 

Lyons Maid Limited (United Kingdom), 
Glacier House, Brook Green, London W6 7BT 

(72) Inventors 
Cttve O. Brfstow, 
Michael Bryan 

(74) Agent and/or Address for Service 

ESoJ %g B *£i Houttt ' 15-13 Klng.w.y. 



(54) Extruding discrete foodstuff pieces 

(57) Food shaping apparatus for 
severing extruded bulk foodstuff such 
as ice-cream into individual pieces e.g 
generally spherical, or conical, 
comprises a conduit 1 which receives a 
flow of ice-cream and which has an 
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variations effective periodically to vary 
the flow rate of ice-cream through the 
utletduct. 
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cam (23), provided in a rotated member 
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completely surrounds the other. 
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SPECIFICATION 

Food processing apparatus 

5 This invention relates to food processing apparatus 
and relates in particular to apparatus for fabricat- 
rng ice cream, or other bulk foodstuffs of similar 
consistency to ice cream, into discrete pieces 
thereof having a desired general shape. 
h ?,!? k " own form °f apparatus for fabricating 
bulk foodstuffs into individual pieces comprises a 
reciprocable severing member in the form of a 
double diaphragm or iris, located in or adjacent 
the outlet of a conduit through which the food ma- 
15 tenal rs pumped under pressure from a suitable 
source or reservoir, the severing member being ac- 
tuable so as to form the material into discrete 
pieces thereof. Such apparatus has been used in 
^ 20 b h a ® (s mechanised automated production of meat 

A drawback with known apparatus of this type is 
however that .n some instances a particular de- 
sired general shape of the resulting individual 

2«5 who e ^ a T t .? aSi ' y be ° btai ™<*- For example, 
25 where the food material supplied to the iris is of a 
compressible nature or where the flow of food ma- 
terial supplied to the iris is a substantially continu- 
ous one of constant pressure, generally spherical 
p.ec es i will not be provided if the iris is recipro- 
30 cated between its fully open and closed positions 
with substantially constant speed. In the manufac- 
ture of meat balls, this problem does not arise 
since meat paste is non-compressible and in stand- 

35 P f V J f VStems the f,ow of meat P as "* to typi- 

35 cally pulsed and it is therefore possible to 

synchronise the opening and closing of the iris 

with the pressure increases and decreases of the 

supply of material in such a way that substantially 

spherical pieces are produced. However, in the 

s Tu n rrI aCtU H ° f ^ Cr8am ' for exam P' e < a sta ndard 
source produces an extruded ice cream of com- 

pnusible nature with a flow of substantially con- 
stant pressure. In this case, with the known 
apparatus discussed above, substantially spherical 

E T V !? produced b V appropriately con- 
tro ling the speed of the iris during its operating 
cycle so that the dwell time in the open condition 

H 0 'rr f ! relatiVe l ° that in the c,osed condition. 
However this presents mechanical difficulties as 
50 regards the drive mechanism for the iris and fur- 

SZTJ^V.* d ' u iCUlt With this ^P^ach to pro- 
vide flexibility whereby the apparatus is also 
capable of producing pieces of different desired 

55 flow ra S tes nd *~ OW ' ra " 9e ° f ' Ce ° ream Supp,y 

^T^T ° ne 3SpeCt the present invention 
provides food processing apparatus comprising a 
conduit arranged in use to receive a flow of bulk 
fin ZSS^' SUCH conduit communicating with an 

221 m K? r adjacent Whicn is ,ocated wavering 
means operable to form the foodstuff passing 
through the outlet duct into individual pieces 
thereof, the apparatus further comprising a pres- 
65 S Zf l a t T ng deViCe communi <=ating with the con- 
65 duit in the region of the outlet duct, such device 
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being actuable in synchronism with the severina 
means to produce pressure variations within the 
conduit which are effective periodically to vary the 
flow rate of foodstuff through the outlet duct 
70 Apparatus according to the invention is capable 
of providing individual pieces of desired shapes 
which could not previously be obtained under cer- 
21" ° Perati " 9 conditions - example, in the case 
discussed above where it is desired to produce 
75 substant,ally spherical ice cream pieces the pres- 
sure varymg device may be synchronised with the 
severing means, which in this case comprises a 
closable diaphragm or iris, in such a way that the 

an nTZ* intHe re9ion of the condu| t accent the 
80 outlet duct is relatively increased when he iris is in 
or adjacent a fully open condition thereof, and con- 
verse y the pressure is relatively reduced during 
such time as the iris is in or adjacent its fully con- 
stncted condition. This causes a corresponding 
85 var.at.on in the quantity of foodstuff forced I 
through the iris, and by actuating the pressure 
varymg device to provide appropriately timed pres- 
sure variations of suitable magnitude it is thus 
possible to form substantially spherical pieces. 
90 Moreover, apparatus in accordance with the in- 
vention is flexible in that other segment sha P es 
may be obtained. For example, generally cone 
shaped p.eces are produced if the pressure varyinq 

95 ZT* ,S ° Perated l ° C3USe a re,ative increase * 
95 pressure during such time as the severing means 

of HZ**** '* d ° Sed COndition - Other modes 
of operation may also be envisaged 

The pressure varying device in apparatus in ac- 

100 With the inVention ma V comprise any 

100 suitable means capable of producing the required 

i/m with r ,at '° nS Within tHe COnduit in synchron- 
ism with the operat.on of the severing means. 

Thus, for example the device could include a flexi- 
105 nl J' aP V Which is dis P' a cable inwardly to 
105 produce a relative pressure increase within the 

conduit and which is relaxed to produce a pressure 
decrease. In a preferred embodiment, however, the 
pressure varying device comprises a cylinder com 
mun.cat.ng with the conduit which mounts therew- 
110 ith.n a reciprocable piston, movements of which 
are effective to produce the required pressure vari- 
ations w.th.n the region of the conduit adjacent the 
outlet duct. In a preferred such arrangement ShicS 

115 SUitab ' e for produci "9 aubstantS 

115 spherical ice cream pieces, the conduit includes a 
downwardly directed outlet duct whereby the re- 
sulting p.eces fall therefrom under the influence of 
gravity, and the pressure varying device is located 
opposite, i.e. above, the outlet duct, the piston 
120 being arranged for vertical movements so that the 

food* I? >* th Z e0f Pr ° dUCeS 3 inward thrust of 
foodstuff towards the outlet conduit. 

In a preferred embodiment, the piston of the 

15* preSS . U u e V3rVin9 d6Vice is sprina biased away 
125 from the conduit, and is actuated by means of 
compressed air supplied to the side of the piston 
remote from the conduit and effective to overcome 

- -condSit" 9 ° 3nd Ur9e the piston towards tna 
130 Control means whereby the piston is synchron- 



ised with the operation of the severing means may 
take any convenient form, and for example pneu- 
matic and/or electronic control circuitry may be 
provided. In a preferred embodiment wherein the 
5 piston is actuated by compressed ajr, a switch in a 
compressed air supply line is coupled mechanically 
to the drive mechanism for the severing means. In 
a preferred such embodiment wherein the severing 
means comprises a closable diaphragm or iris, the 
10 drive mechanism comprises a rotatable member 
coupled to an operating arm of the iris by means 
of a connecting rod such that rotation of the mem- 
ber causes reciprocating movement of the iris be- 
tween open and restricted conditions thereof. The 
15 rotatable member mounts a cam which is arranged 
for engagement with the compressed air switch 
during a predetermined part of the rotation of the 
member. m . 

In one embodiment, the compressed air switch is 
20 connected directly to the compressed air supply 
line for the piston in which case the desired syn- 
chronisation of the piston with the operation of 
the iris may be achieved simply by appropriate po- 
sitional location of the cam on the rotatable mem- 
25 ber. Alter-natively, the switch may be connected to 
the piston via suitable pneumatic circuitry whereby 
the timing and duration of the compressed air 
thrust supplied to the piston may be varied in a 
desired manner. 
30 A preferred embodiment of the invention will 
now be described, by way of example only, with 
reference to the accompanying drawings, wherein: 
Figure 7 is a partially schematic perspective view 
of apparatus in accordance with the invention; 
35 Figure 2 is an exploded perspective view of part 
of the apparatus shown in Figure 1; 

Figures 3a to 3b show diagramatically the oper- 
ating cycle of the apparatus shown in Figures 1 
and 2; and m 
40 Figure 4 illustrates pneumatic circuitry suitable 
for use in conjunction with a modified version of 
the apparatus shown in Figures 1 to 3. 

Referring firstly to Figure 1, apparatus for pro- 
ducing discrete ice cream segments comprises a 
45 conduit 1 adapted to receive a flow of ice cream 
pumped from a suitable source (not shown). The 
conduit 1 includes a downwardly directed outlet 
duct 2 wherefrom ice cream pieces formed by the 
apparatus fall under the influence of gravity to be 
50 connected e.g. by a conveyor for transporting the 
pieces to a separate packaging station. 

As shown in Figure 2, mounted within the outlet 
conduit is a severing means in the form of a closa- 
ble diaphragm or iris which operates in a similar 
55 manner to a multi-vane shutter in a camera. Thus, 
the iris 3 is coupled to a rotatable ring 4 which in 
turn is rotatabiy mounted in a plastic spacer disc 5 
clamped between upper and lower mounting discs 
6, 7. This assembly is in turn bolted to an upper 
60 carrying plate 8 which is secured to the outl t con- 
duit. The iris 3 comprises a plurality of individual 
vanes 9 having upwardly and downwardly project- 
ing pins 10 which cooperate respectively with slots 
(not shown) provided on the underside of the disc 
65 6 and apertures 11 on the upper surface of the ring 



4 in a known manner so that reciprocal rotation of 
the disc 4 causes the iris 3 to open and close. 

As shown in Figure 1, the drive mechanism for 
the iris comprises a rotatable turntable 12 con- 
70 nected by means of a connecting rod 13 to an arm 
14 secured to and projecting radially outwardly 
from the ring 4. The connecting rod 13 is secured 
eccentrically to the turntable 12 by means of a pin 
and slot connection 15 whereby rotation of the 
75 turntable 12 by suitable drive means causes recip- 
rocating movement of the iris between desired 
fully open and restricted conditions thereof. It will 
be appreciated that the degree of opening and 
closing and thus the size of the resulting ice cream 
80 pieces may be adjusted by varying the length of 
the connecting rod 13 and the radial position of the 
connection 15 on the turntable 12. 

As shown in Figure 1, apparatus in accordance 
with the invention further comprises a pressure 
85 varying device 16 in the form of a vertically orien- 
tated cylinder 17 communicating with the conduit 
and mounting therewithin a piston 18. A biasing 
spring 19 is arranged beneath the piston so as to 
bias the piston upwardly. Compressed air may be 
90 fed to the side of the cylinder remote from the 
conduit 1 by means of a line 20 connected to a 
compressed air source (not shown) via a pneu- 
matic switch 21. Compressed air supplied to the 
cylinder 17 is effective to overcome the force of the 
95 spring 19 and thus urge the piston 18 downwardly 
towards the conduit. The pneumatic switch 21 in- 
cludes an operating member 22 which when de- 
pressed is effective to open a valve within the 
switch 21 and thus supply compressed air to the 
100 cylinder. As shown in Figure 1, the turntable 12 

forming part of the iris drive mechanism mounts a 
cam 23 arranged for engagement with the pneu- 
matic switch operating member 21 during part of 
the rotation of the turntable. Thus, by appropriately 
105 locating the cam 23 on the turntable 12, operation 
of the piston may be synchronised with the operat- 
ing cycle of the iris in a desired manner. 

It will be appreciated that movements of the pis- 
ton 18 are effective to produce pressure variations 
110 within the region of the conduit 1 adjacent the out- 
let duct. Such pressure variations in turn cause 
variations in the rate at which ice cream is forced 
into the outlet duct. Thus, during such time as the 
piston is being displaced downwardly, there is a 
115 relative increase in pressure and the outlet flow of 
ice cream is increased. Conversely, when the pis- 
ton is moving upwardly, some ice cream can enter 
the lower region of the cylinder and there is a rela- 
tive decrease in pressure and a corresponding re- 
120 duction in the outlet flow. 

As discussed above apparatus in accordance 
with this invention is particularly suited for forming 
substantially spherical ice cream pieces, and Fig- 
ures 3a to 3b illustrate how in this case the piston 
125 is synchronised with the iris. The position shown 
in Figure 3a corresponds to the instant immedi- 
ately after the iris 3 is in its fully constricted condi- 
tion. At this point in the cycle the pneumatic switch 
22 is in its "off" position and the piston 18 is trav- 
130 elling upwardly under the force of the spring 19. 
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Accordingly, as shown by the arrows in Figure 3a 
there is some upward flow of ice cream into the 
lower part of the cylinder and consequently a rela- 
tive decrease in pressure within the region of the 
5 cylinder adjacent the outlet duct Thus, the flow of 
ice cream through the outlet duct is reduced. 

As the piston i8 approaches its upper, rest con* 
dition shown in Figure 3b which corresponds to 
the instant immediately before the iris 3 is in its 

10 fully open condition, there is a relative increase in 
pressure within*the conduit and a corresponding 
increase in the outlet flow. At or immediately after 
the instant where the iris is fully open, the cam 23 
engages the operating member 22 of the pneu- 

15 matic switch such that compressed air is supplied 
to the cylinder. The effect of this, as shown in Fig- 
ure 3c, is to cause downward displacement of the 
piston and a further increase in pressure within the 
conduit and resulting further increase in outlet 

20 flow. As shown in Figure 3d, as the iris 3 returns 
towards its restricted condition the piston 18 once 
again moves upwardly so that the pressure and 
outlet flow are relatively reduced. It will be appre- 
ciated that in this way substantially spherical 

25 pieces may be produced in that a relatively greater 
quantity of ice cream is discharged through the 
outlet duct when the iris is in or adjacent its open 
condition when the iris is constricted. However, it 
is envisaged that the piston may be synchronised 

30 with the operating cycle of the iris in different 
ways such that different shapes are obtained. For 
example, if the down stroke of the piston occurs as 
the iris is closing, then generally cone shaped 
pieces are produced. 

35 Other "novelty" effects may also be produced. 
For example, if the ice cream flow supplied to the 
conduit consists of two ice cream flavours or col- 
ours, and there is an inner flow of one colour sur- 
rounded by an outer flow of the other then an 

40 "egg" like effect of the resulting ice cream pieces 
is obtained with one colour completely surround- 
ing the other. 

Figure 4 illustrates one form of pneumatic circui- 
try suitable for use in a modified version of the ap- 

45 paratus shown in Figures 1 to 3; such circuitry 
provides means whereby the duration of the air 
pulse supplied to the piston and its timing with re- 
gard to the operation of the iris may be varied. 
Thus, in such a modification upon actuation of the 

50 cam operated switch by the cam 23 on the turnta- 
ble 12, a pneumatic signal is applied to a flip-flop 
which changes state whereby the mains air supply 
is applied to pneumatic timers A and B. After a 
predetermined delay of for example 0.4 to 3 sec- 

55 onds installed by timer A a pneumatic signal is ap- 
plied to a three part valve C which is thus switched 
to a condition wherein mains air is supplied to the 
piston. After a further predetermined p riod of 
time, set by timer B, a pneumatic signal is supplied 
60 to the second input of the flip-flop which is thus re 
set whereby a resetting signal is applied to valve C 
so as to shut off the air supply to the piston. It may 
thus be seen that timer A controls the timing of the 
air pulse supplied to the piston in relation to actua- 
65 tion of the cam-operated switch, whilst timer B 



controls the length of the pulse. It has been found 
to be desirable to employ the modification of Fig- 
ure 4 particularly when the apparatus is operated 
at relatively slow speeds. 
70 Whilst certain specific features and broad as- 
pects of apparatus have been described and illus- 
trated, modification may be apparent to those 
skilled in this art, and the disclosure hereof is in- 
tended to encompass any such modification. 

75 

CLAIMS 

1. Food processing apparatus comprising a 
conduit arranged in use to receive a flow of bulk 

80 foodstuff, such conduit communicating with an 
outlet duct in or adjacent which is located severing 
means operable to form the foodstuff passing 
through the outlet duct into individual pieces 
thereof, the apparatus further comprising a pres- 

85 sure varying device communicating with the con- 
duit in the region of the outlet duct, such device 
being actuable in synchronism with the severing 
means to produce pressure variations within the 
conduit which are effective periodically to vary the 

90 flow rate of foodstuff through the outlet duct. 

2, Apparatus as claimed in claim 1 wherein said 
pressure varying device comprises a cylinder com- 
municating with the conduit and mounting therew- 
ithin a reciprocable piston. 

95 3. Apparatus as claimed in claim 2 wherein the 
piston is spring biased away from the conduit and 
is actuable by means of compressed air supplied 
to the side of the piston remote from the conduit. 

4. Apparatus as claimed in claim 3 wherein a 
100 switch a compressed air supply is coupled me- 
chanically to a drive mechanism for the severing 
means. 

5. Apparatus as claimed in claim 4 wherein said 
switch is coupled to the piston via pneumatic cir- 

105 cuitry whereby the timing and/or length of pres- 
sure pulses supplied to the piston may be varied. 

6. Apparatus as claimed in any preceding claim 
wherein the severing means comprises a closable 
iris. 

110 7. Apparatus as claimed in claim 4 or 5 and in 
claim 6 wherein the drive mechanism comprises a 
rotatable member coupled to an operating arm of 
the iris such that rotation of the member causes 
reciprocal movement of the iris, such member 

115 mounting a cam arranged for engagement with the 
compressed air switch during a predetermined part 
of the rotation of the member. 

8. Food processing apparatus substantially as 
herein described with reference to Figures 1 to 3 of 

120 the accompanying drawings. 

9. Food processing apparatus substantially as 
herein described with reference to Figures 1 to 3 of 
the accompanying drawings, modified as shown in 
Figure 4. 
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